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The 1njectivo was to measure the effocts of vecupationsl assignmiont and certain ﬁdln;m‘vml charseletitics oh firat-
term enlit ted tenare inthe Air Force. o , ‘ L
Background/Railonade "~ ' o A

Rcmun‘hlmd deyelupmcnl (R&D) on, , premature attrition and dise husu {mm the wilitary sorvices has typicelly
concummwd an the identification ‘of those’ pmwmwl r'hlm.u-muu that uppur te pmdu;mw ceviain enlisteen toward
euly loss froin the service. The R&DT ndings typically have been used o establiah | wlucliou nupmyea aimud st denying
enlistment (v applicants who exhibit the characleristios uuociu\cd with high pmbalnhhou o wn——gnnurally. lhe young
L in age with low Ievnlu of uptituds and education.

'1 To the exient thut cocupational assignments oid thieir mteruclmna with personnel chdm(emuu e beiter
i predictors of ﬁnl-mnu anlisted tonure, such information might be used privr to career-field anmgnmnnn to reduce ﬁnl-
-1 ) tesm witrition, The Person-Job-Muatch systsm curently eperaticnal in the Air Forde could be ‘oxpanded to include
' suitable differential-ussignment slgorithin based vn thesc findings.

) Approuch

Historioal dauw filos were compiled en 280,039 Air Force enlistous. Two classes of variables were extracted for

) the sample: (a) personnel charactenistios including age, sox, race, educational background, and aptitudo scores, wnd
‘l : (b) occupational assignments identifying thie calistec’s Alr Force specialty corde (AFSC). Two tenure criteria woro used:
| ‘ (a) the: nuinber of montlis served i the first 3 yeurs of enlistment, and (b) an in/out variable coded 1 if the enlisten roemained
i l in the: servive for 36 months und coded O if the enlivios was categorized as o premuture loes prior to the 36th month.

l Tenws- predictions, based on the peivonnel and vecupational dats, were developed using mulnplc linesr rogression :

techniues.

| Specifics

! . “Four ntaltiple linear regression modals were applied to the tenurs criteria: (1) A 186-variable equation that incledod
only oceugarivnel membership data, (b) @ 27-yariuble paonnel cqmation bused on the tocruite’ aptitudes, education,
‘ urd othor biogeaphioal data, (c) & 213-varisble occupation plus personnel-daie cqu-mn. sod (d) a &, m-\umbh
i
f
]

b L T BN S O I AU

vevupation-by-personnel-datla intetaotion equation.,

| .

| Significawt difforonces were furd amoag ocoupations in tayms d' the prupostions of enlidkecs who weto lost prior
b 10 36 months - f wevioo. Aurition ratos variad from 2,76% fuc flight exyginoors to 84.36% for Lingu: s, with an average
' ( of 35.889, Significant difforences wore also found among porsonnel charecterdutios aveocisted with promatare leas.

l Occupativnal assignments interacted significantly with oo iwin personnat charaoteristios with respoct to venure.

£ i To demonstrate fusther the effects of accupationsl ssrigrments, prodicted wnure probabilitios smplaying the binary
' ariterion were gewiwiod fug sitmen in u roprossclative 5% rasdom sumple. Theus ware compared with the propoction
of avtuel lowsws in each prodicted soure categary. The resudia Indiomtad practival as el s satistinally significem . |
diffsremucs. This prevoduey wao sleo wed to siwmlste the offects of holding ali porsonna: chaniciaristios constant in the
prediiium of tenure for each of the 186 AFSCa. The avorage predicied saure reie war. then comparod to e sctwal red
for coon AFSC. Even wheu diffetonoos in persvnnel charmotasistios were conssolled, e AFSCs demormstiniod wide.
Wlﬂ”*ﬂﬂu&qhﬂmﬂmdmnﬂnﬂuﬁpnﬂhmmwhﬂmu
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Conclusions/ Recommendations

This study focused on detirmining the extent to which tenure, defined as remaining in the setvice for a lem; 3
yewrs, differed acruss ocoupational caiogories and interacied with personnel chamctoristics such as age, ‘sex, race,
sducational buckground, and aptitude scores. o

The results indicate that attrition ratos differ markedly among AFSCs. These differences were atwributed both 1o
the background and educational chavacteristics of the recruit und to the unique aspects of individual AFSCs. The nature
of the differences wern interactive rather than additive. A general statistical model designed to predict 4 attrition fpr all
specialties cembined was found to be much less accurate than were pecialty-specific oquations.

The uporationgl xmphutiun of thess findmp is thnk first-term enitied matrition wuld be mduccd if tenure
predictions from penonncl ciunclanmc dsta were made on an uccupllmnll-lpoolﬁt. bull, one equation {ur usch AFSC,
rather than ou & ‘em‘r-l equation npphcnlﬁe for all spocialtics crmbined, Presont leleetion and asilgnment procedures
should b redesigned to include 8 more definitive treatment of uccupnuuml llmdudn for lpeclﬁc £ bt l-ddm Those
could be impleniented by establishing minimum qualifying scoros on the wenure index or by expanding the Porson-Job-
Matoh algorithm to invlude tenure prediciions st the occuputiona! lovel. Either approsch would be eccbomical to
implement since the predicor data base (aptitude, educational level, high school courses, _age, ofc.) is Almldy being
vollected and mumumed at the ¢ntry point,
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PREFACE

This rescarch was conducted under Project 7734, Development of Methods for Describing, F ..iating, and
Struoturing Air Force Occupations, The study was initiated under Work Unit 77340507, AFSC Corselates of First-
Term Tenure, and completed under Work Unit 77340822, Personnel Factors Related to Attrition and Retention,
Research conducted for ttiu study specifically addressed tenure rates and personnel variables assvoisted with Air
Force vocupational speclalties, It is part of a larger offort to improve the military personnel acquisition and distribu-
tion system,

Rocognition must be given to Dr. Raymond E, Christal, Dr. Joe Ward, Jr., and Dr. Robert Bottenberg for
their technical advice in the direction and accomplishment of this study, Appreciation is also extended to Mr,
Charles Greenway and A1C David Brewer for their part in designing and condueting the numerous data unalyses
ensential for this reseurch effort,
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OCCUPATIONAL AND PERSONNEL CORRELATES OF
FIRST.-TERM ENLISTED TENURE IN THE AIR FORCE

I. INTRODUCTION

Enlisted attrition research in the military servioes traditionally has concentrated on the determination of personne!
characteristics which predispose certain enlistees toward premature loss prior to completion of obligated service,
Typically, applicants who were younger and had lower aptitude scores und less formal education exhibited a higher
probability of loss due to misconduet, failure to adapt, unfitness, or poor performance, ‘These general trends have been
demonatrated conuistently for rearuit populations entering the Air Force (Carpenter & Christal, 1973; Fisher, Ward,
Holdrege, & Lawrence, 1960; Flyer, 1959, 1968; Gordon & Bottenberg, 1962; Guinn, 1973), the U.8, Army (Erwin
& Herring, 1977; Klieger, Dubuisson, & dnJung, 1961; Shoemaker, Drucker, & Kriner, 1974), the Navy and the Marine
Corps (Goodstadt & Glickman, 1975; Plag & Goffman, 1966; Sands, 1977, 1978).

Kuowledge of varivus pre-enlistment characteristios has been used to monitor the quality of personnel input over
time (Vitola, Mulline, & Brokaw, 1974) and to develop revised selection standards aimed at the enlistment of those
applicants who did not have a potential predisposition toward attrition (Guinn, Johnson, & Kantor, 1975; Sunds, 1976,
Vitola, Guinn, & Wilboumn, 1977),

With the advent of computetized procedures for enlistment processing (Hondrix, Ward, Pina, & Haney, 1979; Ward
& Haltman, 1975; Ward, Haney, Hendrix, & Ping, 1978), 4 more sophistivated treatment of pre-enlistment data can
be made, namely in the areu of differential oceupational assignments, However, such applications depend on the extent
to which vocupational differences vxist and whether personnel charactarintics interact with vceupational assignments
to influence the tenure of airmen in tho first term,

The objective of the present study was to explors the effeots of suoupational assignment on first-term enlisted tehure
in the Air Force. Eurlier research had doocumented the influence of background, education, and aptitude factors as
predisposing correlates of premature attrition. This study focused on determining whether tenure, definod as remaining
in the service for at least 3 years, differsd ucross vocupational categories und whether such differences, if any, were
dolely aitributable to the quality of personnel assigned to those ocoupations,

The 3-yeur time frame for ansensing tenure was chosen for several reasons. The 3-year mark was considered a
reasonable tradeoff between the requirement for 4 maximum smount of on-the-job experience and losses attributable
to organizational policy. The intent of the study was to examine ocoupational effects related to tenure and premature
attritinn; therefore, lowses in Basic Military Training (BMT) were not considered to be representative of an on.the-job
environment but rather reflected the inability of recruits to adapt to military life. Consequently, basic training losses
were excluded from the study. While technical training schools did include vome characteristios of the job retting, the
length of most schools nmged from u few woeks to & year or more, Including the time for BMT and technical training,
ut the 3-year point most aitmen still in service had roughly 2 years of work experience i their opoupational specialty.
The incidence of early relesses due to Air Force policy decisions increase substantially in the fourth year of enlistment.
For exaaple, officially approved enrly releases are granted for education and for Christmas and afso when airmen
returning from overseas have an insufficient amount of obligeted service time remaining for reussignment to u new duty
station, The 3-year time frame, then, allowed a lurge amount of enlistee work experience to be considered anid represented
anatural breakpoint for the amontisation of recruitment and tesining costs,

To meet the study objective, the following specific reseurch questions were examined,

L "To what oxtent do personnel swsigned to varions ocoupational speciulties have different propensities for
premature attrition? The pnnoipul concem he o was to evaluate llmplo differences among ocoupations in the propenasity
of ausigned personnel to remain in ox attrit from military service. .

2. To what extent do peraonnel with different background, education and aptitude characteristios differ in their
prodisposition for premature strition? This information would serva as & benchmark for evalusting the unique.effects
of socupational assignment on enlisted teanure.
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3. To what extent do occupational and personnel variables interact to determine premature attrition? At issue is
whether or not the same personnel prediction model is applicable to all Air Force occupational specialties or whether
sepatate models are required to enhance prediotive accuraoy.

4. To what exient does occupational membership contribute to the prediction of tenure over and ahove the personnel
characteristios?

5. 'To what extent do personnel characteristics contribute to the prediction of tenure over and above the occupational
membership variables?

Tho latter two issues concem whether or not effects of either the personnel characteristics or oooupational membership
contribute uniquely to the prediction of tenure in the context of the other varisbles,

11, METHOD
Subjects

All of the enlisted accessions to the Air Force during the period 1 January 1970 to 3 June 1973 were identified
for the study. Of 302,926 airmen entering seivice, records for 22,887 personnel categorized as discharged from BMT,
prisoners, patients, or otherwise unclassified were removed from the sample, leaving 280,039 airmen with valid records
for use in the analysis.

Variables

Two clusses of predictor variables were defined, Personnel variubles included age, grade, sex, marital status,
number of dependents, aptituds scores as messured by the Armed Services Vocational Aptitude Batlery (ASVAB),'
educational level, and high scheol course history, The second type consisted of ocoupational membership variables
identifying the Alx Force Specialty Code (AFSC) to which the person had been assigned on entry into service. For each
case, AFSC group membership wue coded as 1" if assigned to a given spacialty, “0” otherwise. In all, 186 separate
upecialtios were definad in the analysis,

Tenure versus premalure attrition from the service (i.o., prior to 36 months of active duty) served as the first
dependent variable, The measure consisted of a simple dichotomous variable coded “1" if the enlistee remained in service
for 36 months and “0” if clavsified us o premature loss, A second dependent measure was defined us the number of
months, up to a maximum of 36, that the enlistee had served in the Air Force.

Design

Descriptive data on the sample were obtained initially to characterise subjects on each of the primary predictor
and criterion variubles, As @ moans of testing various hypotheses sbout relationships between the predictor und dependent
variables, a number of multiple linear regression models (Bottenberg & Ward, 1963; Ward & Jennings, 1973) were
constructed for cach of the two criterion variables (soe Table 1), The first model contained 186 categorical variables
repressnting ench of the separate ocoupational apeaialties (8). The second model was composed of 27 personnel and
background varisbles (P) which have been found, based on previous research, to be indicative of attrition. Included in
this model were the primary variables of aptitude, race, gender, age, family status, and sducation information, together

. with more complex functional forms to account for possible ouzvilinear éffects. The third and fourth models represented

two variations on the use of the combined personnel and occupational data. Model thres was & non-intersoting mait: effects
model wherein the ocoupatio' sl group mermbership varinbles were combined in additive form with the personnel variables
(P + 8). The fourth mode) represented the variables in an intersction form (P X S), Basically, this model permitted
the coefficients for the set of personnel variables to differ for each separate oocupation. The interaction model implicitly

YThe ASVAB yislds four aptitude composites (Mechanical; General, Administrative, and Electronlea) und an overall Armed
Forces Qualifioation Test (AFQT) score. Each is recvrded as a percentile score,
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included each of the preceding main effects models,

Table 1. Specifications of Multiple Linear Regression Equations

B A S T

]
A 1. Occupational Specialty (AFSC) Model (S)
Y = WUU + w.S"’ + szm + ...+ wm,S““‘“ :
b |
o H
where Y is one of two tenure criteria, w is a least squares regression weight, S is a dichotomous variable identifying § |
an AFSC, and U is & unit veotor. - !
2, Personnel Characteristica Model (P) ‘% f
;. f
‘ Y= w‘,U + W|P“' + thp‘m +...+ W”P(T” "E :
where Y is one of two tenure oriteria, w is u least squares regression weight, P is & personnel variable, and U in a unit ;
b veotor,
' o
i 4
- 3. Personnel and Occupational Main Effecta Model (P + 5) #
Y= W.)U + W|P‘“ + w.‘P("" +...+ Wa-]Pm" + me“' +...+ w,,as‘"‘"’ Z:
where Y is one of two tenure oriteria, w is a least squares regression weight, the P and S terms are as just described, ,
and U {u a unit vector, "'
4. Fully Interacted Personnel by Occupation Model (P % §) '
. Y w8, UM 4wy POISED 4 way PRSI 4 4wy, PTG
b
"‘: + WS.QU(E) + w.,RP‘”S“" + Wg,apﬂ)s(m +...+ Wg-hgpmns(m +...

+ wS,.MU““‘” + W|‘|MP“)SHM) + w,lml"“'s‘"‘“’ +...+ Wﬂ,]mp‘aﬂs‘lm’

where Y is one of two tenure criteria, w is a least squares regreasion weight, P(i)5(j) is un interaction term for i = 1,
27 personnel characteristios for each of j = 1, 186 vcoupational specialties, and U is a unit veotor,

PR 7B

Nate: Definitions of the 27 personnel variubles are given in Table 3 and definitions of the 186 AFSC variablas are given in
Appendix A,

TR - I

Finully, a number of follow-up analyses were conducted to compare the results of the classification polioy used
. for the full sample with s selective occupationsl classification approach, bassd on the application of AFSC specific
: regreasion results to « randomly chosen subsample of recruits.

Iti, RESULTS

Findings u&dmud 10 wach of the following specific research questions are desoribed: (a) descriptive statistis for
the enlisted sample; (b) development and tests of multiple linear regression equations, and (¢) sh examination of selective
occupational clasaifioation and susigninent effects conducted on a random subsample of onlistees,




Descriptive Statistics

Table 2 indicates the disposition of the sample at the end of 36 months of service. As shown, 64.12% of the airmen
in the sample weve still in the service at the end of 3 years, as compared to 35.88% who had separated during that time.
Attrition stutus was determined by loxs codes contained in parsonnel records to identify enlistees who had been separated
prior to the end of 3 yoars of service. Attritions were grouped based on simila: reavons for loss. Almost two-thirds of
the losses, or 23,49% of the sample, were classified as being due to misconduct, unsuitability, and unfithess. Of the
remaining enlistee losses, one-third were classified as miscellaneous, loss to other military organizations, physical
disability, and death. As expected, losses due to early release policies represented leas thun .5% of the total ssmple.
These results assured that persunnel and ocoupational effects could be nssessed for their impact on tenure and attrition
oxclusive of alternative explanations due to organizational policy effects.

Table2, Composition of Enlistee Sumple ai the End of Three Years

Group N %
Inservice (tenure) 179,572 64.12
Attrition during 36 months (100,467) (35.88)

Misconduct, unsuitable, unfit 65,776 23.49

Miscelluneous dischurges; inoludes pregnancy,
hurdship, marriage, sole surviving son/daughter, childbirth, ete, 14,456 5.16

Lous to other military agencies: includes
releuse to other service, recall as officer,

roleude to Air Foroe Reserve, Air National Guard, eto. 13,475 4,81
Physical disubility and death 5,44 1.95
Eurly release: includes releuse to medioal

school, public office, civilian police, ete. 1,316 47

Total 280,039 100.00

Tables 3 and 4 show the petsonnel charactoristios of the sample, an abbrevisted distribution of subjects aorovs the
various vccupational specialties included in the study, und preliminary data on ocoupational differences in the attrition
and tenure oriterin. The average aptitude soores (Table 3) range from 58,46 for the Administrative index to 62,92 for
the General index. On the average, 85% of the sample was Caucusian, 95% were males, and only 15% were married
at enlistment, Average age at enlistment was spproximately 19 years, The majority of recruits had completed high school
(88%), showing an average of 12,11 years of formal educution, In addition, most enlistees had completed Englich (939%),
Biclogy (739%), and Algebra (72%) coutses in high school, while fewer had taken Chemistry (32%), Trigonometry (23%),
and Physios (199%) courses. The sample distributions shown in Table 4 for selacted AFSCs indicate a wide variation
in the numbers of personnel included in cach of the occupational specialties. Occupational samples ranged from 102
subjects in AFSC 672X0, Budget, to a high of 23,087 in 431X1, Aircraft Maintenance, (Appondix A includes s complete
listing of AFSCs.) Across each of the 186 acoupational groups, the average sample vise was approximately 1,500 ainnen
(median = 640), Table 4. aleo containe information on basic ocoupational differences in attrition rates measured as a
percent of preniature attrition prior 1o 36 months and in terms of tenure or the average number of months served within
each specialty. Overall, the average attrition rate aoroas specialiies was approximately 85.88%, and the mean number

10




of months served was 30.99 months, The variation of attrition rates across specialties ranged from a low of 2.76% for
135X0, Flight Engineer, to a high of 84,36% for 203X0, Linguist/Interrogator. Corresponding values for the average
number of months setved ranged from 35.87 for Flight Engineers to 17.96 for Linguists, while moat other personnel
sorved between 30 and 35 months, Preliminary inspection of the occupational differences in the attrition and tenure

! L criteria would scem to indicate that substantial differences existed among occupations in the propensity of incumbents
| to remain in setvice after 36 montha.
RN Table3. Means aud Standard Deviations for Personnel
3 Characteristics of First-term Enlistees
§ Porsonmel Variables (P) Mean D
: Aptitude Scoreu
i g ) 1 Armed Forces Qualifying Test Score (overall) 59.67 22,24
i . 2 Mechanical Index 58.75 21.16
," 3 General Index 62,92 18.69
i 4 Administrutive Index 58.46 21.21
: 5 Electronics Index 62.00 21.19
K 6 Armed Forces Qualifying Test Mental Category 2,61 74
7 Mechanical Index Squared 3,898.69  2,244,28
! , 8 General Index Squared 4,308.27 2,345.50
. 9 Administrative Index Squared 3,867.90 2,465.34
E 10 Eleotronics Index Squared : 4,292,60  2,593,08
\ Race
' 11 (Coded 1 if Caucasian, 0 otherwise) . . .85 .36
Sex
1 . 12 (Coded 1 if male, O otherwise) 95 22
f Age
13 Age at Enlistment (Months) 234,97 17.61
14 Age Squared 55,520.05 8,769.77
Fawmily
15 Marital Status (Coded 1 if married, 0 otherwise) 15 36
16 Numberof Dependents 22 .58
17 Number of Dependents Squared .38 1.35
' Edueation
| 18 Formal Years 12.11 A4
. 19 Formal Years Squared . 147.27 22.57
' 20 High School or General Equivalence Diploma
(Coded 1 if obtained prior to enlistment, 0 otherwise) .88 .32
' High School Courses (Coded 1 if taken, 0 otherwise)
21 Algebra 72 45
22 Blology .78 44
23 Chemiatry 32 47
24 Geametry .50 50
25 Physics 19 .39
26 Trigonometry 23 42
27 English/Grammar 93 25

Notet N = 280,039
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Table4. Ten Highest and Lowest Attrition Rates

ye by Alr Foree Speecialty Code (AFSC)
§ Astritlon Average
- AFSC Occupational Specialty (8) N Rate % Tenure (Mo)
| ) 203X0  Linguist/Interrogator 243 84.36 17.96
! 621X0 Baker 314 52,13 27.52
: 622X0 Food Service 4,104 50.75 27.17
| 5MX0  Cryogenic Fluids Production 194 48.45 28,30 !
422X1 Aircraft Environmental Systems Rapair 1,0i8 46.66 30.17 Ci
811X0  Security 18,635 46.36 28,26
| 361X0 Outside Wire and Antenna Maintenance Repair 705 43.82 30,06 i
' 424X0 Airoraft Fuel Systems Mechanic 1,001 43.75 30.40 B |
! 551X1 Construction Equipment Operator 1,651 43.00 30.23 o
i i 326X0 Avionius Aerospace Ground Equipment 209 42.10 32.13 &
! . . o b
L 433X0  Maintenance Scheduling 252 1.1 85.49
[ 205X0 Electronic Intelligence 337 10.39 35.07 3
P 648X0  Supply Systems 343 10.20 35.52 g
Pl 791X1 Radio and TV Broadcasting 144 9.72 34.97 %
855X0  Programs and Work Control 383 8.35 35,38 o
Do 912X4  Allergy/Immunology 145 8.27 35,53 14
| : 981X1  Preventive Dentistry 211 710 35.47 0
- 672X0 Budget i 102 5.88 35.68 ¢
b 751X2  Training 563 §.50 85,56 ;
| ' 485X0  Flight Engineer 181 2.76 35.87 |3
Note: See Appendix A fur a vomplete listing of attrition rates, and means and standard deviations for the number of months
recruits served in the 186 ocoupational specialties,

ez o e e =

Regression Analyses

Resulta from each of the four regression oquations (Table 1) computed for both tenure criteria are shown in Table
5. The sample sixe for all of the computations was 280,039.

Table 5. Multiple Correlations for Regression Models

'? ) lehnf | Corvelations (R
. Nusiber Model Prodictors Afer 36 Me. Mo, od
1 Occupational Specialties (S) 186 154 178
2 Porsonnel Characteristics (P) 28 223 .2385
3 MainEffects (P+8S) 213 254 265
4  Intersction Effects (P X 8) 5,208 .308 ,508

SAll multiple Re are statistioally significamt, p <.001,
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The predictive acouracy (Multiple R) of the ocoupational membership model was found to be ,154 for the binary
infout criterion and . 173 for months in service. Regression results for this model and for the remaining regression models
were all statistically significant, The model containing the personnel variables correlated .223 and ,235, respectively,
with the tenure criteria. As expected, these statistically significant findings were consistent with past attrition research
findings. The acouracy of both sets of predictors in additive combination was slightly higher than were the previous
results, with § = 254 and B = .265 for the in/out and number of months criteria, respectively, The full interaction
model, which allowed for differential weighting of the personnel varisbles depending on specific ocoupations, correlated
even Higher with B = ,308 for bath tenure critoris.

The statistical significance of personnel and ooaupllionﬂ differences separately and in the context of the other
variables was evaluated using the regression results from the models in Table §. Comparisons between the models testing
various predictive relationships umong the variables are shown in Table 6,

Tuble6. Siatistical Comparison of Regression Models

- © Flatie*
: Moiths

llod‘ib Siguificance Test Fall Restricted o My Injont  Served
"1vsUP OQcoupational .030 0 185 279,888 36,73 '

differences 024 0 185 279,853 46.61 ‘
2vaUt  Personnel 055 0 27 280,011 544.46

differences 080 0 27 280,011 604.36
4ved Interaction 095 064 4,995 274,831 1.86

095 070 4,995 274,831 1.50

4vs2  Unique contribution .095 054 5,180 274,831 2.64

of occupational data 095 .055 5,180 274,831 232
4val  Unique contribution ' 095 024 - 5,022 274,831 431

of personnel data 095 .030 5,022 274,831 .92

*All F rutios were statistically significant p < 001,
PRestrivted model contains only the unit vector (R? = 0,0),

- L S

The first research quoestion was concerned with simple differences in attrition and tenure among occupational

speoialties, The | test comparisans between the squared multiple correlation for the cocupational models and & multipls 4
correlation of xerv resulted in ratios of 36.78 for the infout criterion dnd 46.61 for the months-served oriterion. These {
findings indicated that occupational specislties were substantiatly different from one another with respect to attrition
eates and the number of moriths enlistees had served. ’ 2

The second research question addressed:attrition and tenure differcnces among enlistoes with different background, )
education, and aptitude churacteristics, The significant F' ratios for the two personnel model comparisons indicated that 3
differenices in perschnel characteristios had » considerable impact on both dependent measures. Results from the 0
preceding comparisons indioated that both the occupational and personnel models were highly significant in predioting >4'
enlisted attrition and tenure. in reaponse to the third reseatch question, comparisona testing for interwction effects were i
also highly significunt for both oriteris, The detection of interaction between scoupational membership and personnel J

varisbles indicated that the offects of assigned specialties and the effects of enlistes characteiistios were not independent
of one anvther with regard to first-term attrition and tenure. This finding indicated that the use of a single personnel
variable squation for ull AFSCs was considerably less socurate than were the AFSC.specific equations. Based on these
findings, the interaction model was retained as the full model for the remaining significance tests. Two more comparinons
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were made to assess the unigue contributions of ocoupational and personnel data to the prediction of tenure, Tests for
unique effects indicated that both types of predictors contributed significantly to the prediction. of tenure in the context
of the other variables. These findings further emphasized the joint importance of both pre-enlistment personnel data and
knowledge of AFSC assignments in regard to tenure,

In summary, the regression analysis results revealed that occuputional membership and personnel chaructoristios
taken separately were highly predictive of third year attrition and detormined 1o a large dogree the amount of time that
first=term aiemen sorved during thair enlistmentt, Further, the functional relutionships between the two tenure orlteria
and the two types of predietor sets were shown to bo interactional rather thun additive. These results indivated that
occupationa! clansification should b seloctive within AFSCs. Finally, the results showed that both personnel and
accuputional duts contributed uniquely 1o such rolutionships even when the offeots of the other net of prediotor variubles
wore held cunstant,

Illustration of Predictive Relationships

To demonstrate the predictive relationships asssciated with the job-specific tenure equations in & more detailed
and graphic way, the expected probability of attrition was computed for sach case in a 5% random sample of the original
validation group (N = 13,992). These values were then compared with actual disposition from service data. As shown
in Figure 1, actual tenure rates for the predicted score categories varied between 95% and 9%. Personuel in the low
predioted tenure score categories were 10 times more likely to attrit in the first 8 years than were persons in the high
predioted tenure group. The magnitude of the relationship appeared to be practioatly as well as statistically significant,

100
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PREDICTED _TIENURE
Figure 1. Prodicted versus actual tesure.
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The 5% sample was also used to simulate what would have occurred to tenure rates in specific AFSCs if incoming
rectuits had been assigned at random without regard for aptitude requiremsnts or other prerequisites. This was
accomplished by computing predicted tenure scores for the common sample of 13,992 cases uaing each of the AFSC-
specific equationy in turn, aggregating the predicted scores by specially, and comparing these values with the actual
attrition rates obtained,

If tenure rates were solely attribu.able to the quality of personnel entering the various AFSCs, then the predicted
tenure scores would not vary widely across occupations, Table 7 containe 20 repressntative AFSCs with corresponding
information regurding minimum required aptitude scores, the observed tenure rates (A), the average of the predicted
tenure scores bused on the 5% sample (B), and the differénces bétwaen predicted and observed acores (B - A). (Appendix
A provides a full listing of the AFSCa.) It is apparent that even when effects due to personnel quality are statistically
controlled, there are still wide disparities in the predicted tenure rates, The residusl variability is due to ocoupational
diffsrences not presently accounted for in current explanatory models, Also worth mentioning in this regard is the fact
that high and low teriure AFSCa were found with about equal frequenty among specialtion with a high minimum npthude
requirement (80 or above) us among specialties with lowér mini.aums,

Table 7. Observed Versus Predicted Tenure Based oni Random Aulgnment
for Selected Occupational Specialties

Tonwre Rate
Minlwum Observed  Prodicted  Diffaronce
AFSC Occupations] Specialty Aptitude (A) (8) (M)A}
High Tenure AFSCs
672X0 Budget 80 Y412 .H699 -,08
205X0 Eleotronic Intelligence 80 8961 1.0000" +.10
306X 1 Elec-Mech Comm und Crypto Equip Sys Kepair 80 8652 .6887 ~.18
317X0 Instrumentation Mechanic 80 8197 8439 +.02
203X1 Voics Processing 80 1988 9458 +.15
435X0 Flight Engineer 50 9724 9991 +.03
855X0 Programs and Woik Control 40 9164 9048 ~.0l
921X0 Survival 40 8194 8059 -~.01
713X0 Printing-Binding 40 8065 170 -.03
425X0 Inflight Refueling Operator 50 1899 .8892 +.10
Low Tenure AFSCs

203X0  Linguist/Interrogator 80 1564 7018 + .54
J26X0 Avionios Aeruspuce Ground Equipment 80 5789 1994 ~-.38
J28X2 Airborne Early Wamning Rudar 80 .5862 .0000* .39
306X0 Electronic Communications and

Cryptographic Equip Sys Repair 80 5988 ,2286 ~.38
328X0 Avionie Gommunications 80 16207 1.0000" + .38
621X0 Buker 40 4186 5501 +.07
422X1 Aireraft Envivonmental Systems Repair 40 5384 6062 +.07
472X1  Speocial Vehicle Repair 40 5913 6620 +.07
§35X0 Corrosion Control 50 6109 8721 -,04
647X0 Mauteriel Facilities 40 6208 3925 -.08

Note: See Appendix A foru gomplete listingof the N = 280,089 observed and N = 18,992 predicted tentire scores,
*Average of predicted scores falls outside of possible limils of Oand 1. Values have ticen peset within 0-1 limits.
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Comparison of the obsorved versus predicted tenure rates for specific occupations is also noteworthy. The positive
differences, us in the Eleotronic Inielligence (205X0) and Voice Processing (203X1) carcer ladders, indicate
circumstances where the observed tenure rate would likely have been higher if the quality of iuput had heen more
repressntative of the average recruit sample. Negative differences reflect lower expeatancies for tenure if the personnel
entering the careor field had been closer to average quality, In general, an optimal assignment of persannel would result
in a majority of these values being negative; that is, predicted tenure rates under random assignment being lower than
aotual rates,

IV. DISCUSSION AND CONCLUSIONS

f‘, Overall, the principal findings of the study supported the premise that occupational differences in tenure and
b attrition rates are statistically, as well as practically, significant even when the effects of personnel background are
i controlled or held constant. In general, this finding was shown to have important implications for refining ocoupational
selection and olassification procedurss for first-term enlisted nirmen.

Spevificully, the evidence strongly suggests that airman attrition rates and the number of months airmen served
varied widely aoross ocoupational specialties, This finding indicated that some specialties in the Air Forve inventory
require much more attention in terms of manpower and training requirements for first-term enlistees than other
apecialtien, Ongoing replacement and training quotas for any given AFSC are determined to a large extent by the number
of airmen who remain in the specialty versus those who leave prematurely. Initial expectutions about the charaoter of
the high and low atirition specialties wern not completely borne out on the basis of the quality of personnel input alone,
Among those specialties with high aterition {low tenure) rates, not all fell into the “low aptitude requirement” cutegory.
This was certainly the case for the Linguist/Interrogator Specialty (203X0) and the Avionics Communication Speolalty
{328X0) where the minimum aptitude requirement is at the 80th porcentile, At the uther extreme, not all low attrition
spocialties had characteristivally high input quality; (e. g, Programs and Work Gontrol (555X0) and Survival (921X0).

: The results of the study also further corroborated the earlier Air Fores findings of Gordon & Bottenberg (1962),

| Fisher ¢t al, (1960), Flyer (1959, 1963), and other military researchers vuncerning the effects of education, buckground,

{3 und uptitude on prediposition wward attrition. It should be noted that the personnel losses reported in this study ocourred .
; deupite the fuot that recruit selection and screening teshniques were in effect at the time these airmen entered the Alr )
Foroe, Cettain types of lossen, such as to other sorvice, hardship, and death, are unavoidable, However, parsonnel

scloction techniques that were more refined could reduce by a significunt margin the types of losses due 1o unfitness,
misconduct, and undesirability,

Perhaps most importantly, the findings suggest that some reeruits would serve more of their enlistment time if placed
in vertain spucialties but would probably leave the service before 36 montha if placed in othor occupational ussignments,
Conversely, those same jobs vacated earlier by some recruits could ba filled for a longer period of time by recruits with
different porsonnel charucteristios, Based on these research findings, it may be concluded that the problem of maintaining
a quality militury forve cun no longer be solved exclusively with curront selection and sereening processes and policies
based on persunnel churacteristics alone. Data from the present anulysis suggest (a) that & single personnel selection
equation to predict attrition from the Air Force does not capitulize on knowledge of secupational différences and (b) that
the personnel selection system would be enhanced If such differences were taken into account at the onliitment entry
point. The interactive nature of these veluiionships strongly supports the use of specialty-unique équations in the
classification and asslgnment system.

The overa” Andings compel & much broader interpretation of attrition. What must be taken into kecount is not only
the quality of personnel input but ulso the possible effects of more speoific ocoupational factors such as (u) the ease of
skill transfer to the civilian sentor, (b) gross puy differentials between the military and olvilian sector, (¢} the quality
of working conditions in ceitain specialtios, and (d) inappropriste matching of porsonnel charsotéristios and job
requirernents, Further research in noeded to explore these and other determinants and 1o begin exploring intervention
strategios designed to reduce periopnel attrition to more mnnquble levels. Additional refinement of tochniques outlined
in this report should also be considered specifically along the lines of (s) clustering homogeneous equations to reduce
the computational burden and provide for more stable parameter estimates, and (b) additional develupment of personnel
ussessment procedures suitable for predicting job satisfaction and attrition, While the lovel of acouraoy obtained with
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the aptitude and biographical data is relatively high, it is still far below what might be achieved with additional personnel
assesment,

V. RECOMMENDATION

Present selection and assignment procedures should be redesigned to include a more sophisticated treatment of
oceupational differences, This could be done by croating occupational standards for specific careor ladders based on
minimum qualifying scores on the tenure index or by expanding the Person-Job-Matoh algorithmn to include tenure
predictions at the oceupational level. Either approach would be economical to impiement since the prediotor data bass
(ASVAB, educational level, high school courses, age, etc,) is already being collected and maintained at the entry point,
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Tuble A-2. Observed and Predicted Tenure Rates by Occupational Speetalty

MR T S L L bleabcle

To nure
Observed  Predicted  Difference

Nr AFS( Qeeupational Speclalty (A) B (B)=(A)
1 111X0  Defensive Aerial Gunuer L7935 8868 +.09
2 202X0  Radio/Communications Analysis 1078 4879 —-.22
: 203X0  Linguist/Imerrogator 15064 7018 +.55
4 203X1  Volee Prooessing 7988 9458 +.15
5 -204X0 Intelligenee Oporations .6888 L7546 +.05

) 205X0  Eleetronic IntellTgenee ——————_ 8961 LOOOD 410
7 206X0  Photo lutorpretation 6512 A370 -.21
8 221X0  Photomupping Cartographics L7053 6621 - (M
9 231X1 Graphies 719 1354 -
10 233X0  Conlinuvous Photoprocessing 1500 7982 +.05
H 233X4  Still Photogruphic Lab 0845 0878 +.00
12 237X0  Audivvisual Media L6520 L6609 +.01
14 262X1  Weather 17262 (269 +.00
114 271X0  AirOperations 5801 L6066 +.03
15 272X0  Air'Traffic Comrol Operator 8116 8381 +.03
16 274X0  Command dnd Control 8737 8836 +.01
17 276X0  Aireraft Control und Warning Systems 0341 L6200 -0l
18 291X0  Communications Center HH76 . HOB6 -.02
19 292X1  Morse Syatenm Operator 519 0044 -9
20 292X2  Printer Systems Oporutor B179 JOU4 —-.21
2 293X3  Radio Operator 06209 Al =21
22 295X0  Automatic Digital Switching 0744 A0 -.27
23 302X0  Weather Equipment Repulr V60 L7006 =05
24 303X1  AirTraffic Control Rudar Repair 7642 9407 +.18
25 03X2  AirControl and Warning Radai Repair 16201 6281 +.01
26 J303X3  Automatic Tracking Radar Repair V002 000" =71
27 J04X0  Radio Relay Equipment Repair 0377 AB85 ~ 18
28 J04X1 Flight Facilities Equipmont Repair L6906 1.0 +.31
20 304X4  Ground Radio Communications Equipment Repair 0884 3027 -1
30 3UAX5  Television Eguipment Ropair 02 8035 +.19
31 304X6  Spuce Communicutions Systems Equipment Operator 6154 9478 +.43
32 305X3  Eleetronic Gomputer Systems Repair L7151 8228 +.11

“33 306X0  Electronie Conmunications and
Cryptographic Equipment Systems Repair 5998 2236 -.38
4 306X1  Electro-Mochunical Communications and

' Cryptographic Equipment Systems Repair 8652 L0887 —.18
35 307X0  Tele-Communications Systeins Control 606} L0057 +.00
a6 316X0  Miunilo Syutoms Analyut L7400 6565 -.08
a 316X1  Missile Guidance and Control H730 L7089 +.03
38 316X2  Misusile Electronic Equipment 6460 000 -.65
39 317X0  Instrumentation Mechanie B197 4439 +,02
40 321X0  Bomb-Navigation Systems Mechanie 0755 1.0000" +.32
41 322X1  Weupon Control Systems Mechanic M8 00000 -.74
42 323X0  Defensive Fire Control Systems Mechanie L7578 L0000" -.76
43 324X0  Precision Measuring Equipment 7898 8127 +.02
44 325X0  Automatic Flight Control Systems 6954 726 +.08
45 325X1  Avionics Instrument Systems 6615 7994 +.14
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Table A-2, (Continued)

Tenure _
Observed  Predicted  Difference
Nr, AFSC Ocoupational $pecialty (A) 8) (B)=(A)
, 46 326X0  Avionics Aervspace Ground Equipment .5789 1994 -.38 '
d A7 326X1 Integrated Avionics Components 7151 6573 -.06 !
N 48 326X2  Integrated Avionics Systems 6872 8653 +.18 ’ _
d 49 328X0  Avionic Communications 6207 1.0000*  +.38 ¥
50 328X1  Avionic Navigation Systoms 6114 .5970 -0l ' .
51 328X2  Airborne Early Warning Radur 5862 0000  —.59 1 l
52 328X3  Electronic Warfure Systems 6286 6465 +.02 ! ;
53 328X4  Avionic Inertial and Rudur Navigation Systems .5856 5333 , —.05 1 |
. 54 329X0  Avionic Sensor Systems 7643 00000 -6 b
1 55 341X1  Instrument Trainer 7050 1.0000*  +.30 .
3 56 342X0  Flight Simulators 6710 9433 +.27
L 57 361X0  Outside Wire and Antenna Muintenance Repair 5617 5913 +.08 . :
v 58 361X3  Missile Systems Cable Splicing 7518 6762 -.08 ' ! E
: 59 361X4  Cable Splicing 6564 7205 +.06 il o
g 60 362X1  Telsphone Switching Equipment Repair 6434 5449 - 10 !
- 61 362X2  Elecironic Switching Systems Repair 8250 8733 +.06 1] ’
. 62 362X4 Telephone Equipment Instatlation and Repair .6133 .5823 ~.08 ) '
63 363X0  Communications and Roluy Center Eyuipment Repair 7288 7185 -0l ' !
g 64 391X0 Maintenance Analysis 1787 L1440 ~.03 ! !
i, 65 403X0  Medioal Equipment Repair 7087 6679 -.04 : }
W 66 404X0  Precision Photographic Systems Repalr 6774 6756 -.00 [
67 A04X1  Aerospuce Photographic Systems Repair ,7500 .8435 +.09 | |
68 421X1  Aircraft Propeller Repair 6860 6825 -.00 !
69 421X2  Airoraft Pnoudraulio Repair . 5974 6389 +.04 1 |
70 422X1  Airoraft Environmental Systems Repair . .5034 6062 +.07 {1
n 422X2  Airorew Egress Systems Repuir 6299 6620 +.03 ;o
172 423X0  Airorsft Electrical Repair 64T 6170 -.03 T
(& 424X0  Aireraft Fuel Systerms Mechanic 5624 6253 +.06 v
! 424X1  Inf! ght Refueling Sytems Repair 1273 8600 +.06 Lo
5 425X0  Inflight Refueling Operator 7899 8692 +.10 [ :
76 431X0  Helivopter Mechanio 7200 007 —.02 } :
(X 431X1  Airoraft Maintenanos .6211 .6008 -.02 i
78 432X0  Jet Engine Mechanic . 6038 6178 +.01 1
79 432X1  Reociprocating Engine Mechunic .6801 6273 -.05 s
80 433X0  Muintenance Scheduling .8889 8743 ~—.01 o
81 435X0  Flight Engineer 9724 9991 +,03 ;o
82 443X0  Missile Mechanic 6561 220 +07 )
83 461X0  Munitions Muintenunce 7108 9 -.01 W
84 462X0 Weapons Mechunic .5926 .5351 -.06 P
85 463X0. Nucleur Weapons T340 . 8406 +.11 o
86 464X0  Munitions Disposul Bl108 7928 —.02 !
87 472X0 Buse Muintenance Equipment Repair .6833 7587 +.08 \ ;
88 472X1  Speoial Vehicle Repair 5913 16620 +.07 o
89 AT3X0  Gencral Purpose Vehicle Repair 6689 6560  —,01 Lo
90 473X1  Vehiole Body Repair 7260 L7465 +.02 L
91 511X0 Computer Operator 1658 6829 --.08 o
27 o
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TableA-2. (Continued)

P PO W R R e E i vk dnes

Tenure
Observed  Predicted Difference
Ne, AFSC Occupational Speclahty (A) (B) (B)=(A)

: 92 511X1  Programming 7690 6601 -.11
‘ 93 531X0  Muchinist 871 7422 -.02
94 532X0 Metals Processing 7089 ' 6716  —.08
i 95 533X0  Sheet Metal 6571 121 +.06
9 534X0  Airframe Repuir 5916 6094 £.02
97 535X0  Corrosion Control ,6109 .5721 -.04
1 98 536X0 Nondestruotive Inspection .7078 7898 +.08
i 9 541X0  Missile Fucilities 6367 6321 -.00
100 542X0 Electrician 6738 5964 ~-.08
101 542X1  Electric Powerline " .6630 ,7086 +.05
102 543X0  Electrioal Power Production ,6336 6060 -,03
103 544X0 Cryogenio Fluids Production 5155 5271 +.01
104 545X0 Refrigeration und Air Conditioning 7121 6620 -.05
105 546X0, Liguid Fuel Systems Maintenance 6457 6996 +,05
106 547X0 Heating Systems 6131 6542 +.04
107 551X0 Pavements Maintenance 6342 6221 -0l
108 551X1  Construction Equipment Operator 5700 5707 +.0l
109 552X0 Carpontry ' 6390 .6068 -.03
110 552X3  Mawon 6526 16247 =-.0i
11 552X4  Protective Coutor 6207 6143 -.01
112 552X5 Plumber 6435 6060 -,04
13 553X0  Site Devoiupmont 7969 7513 -.05
114 554X0  Real Entute-Cost-Munagoment Anulysi 8067 6471 -.16
115 555X0  Progrums und Work Control 9164 .9048 ~,01
116 563X0  Environmental Support ' 6966 J194 4,02
17 566X0 Entomologist 1619 7490 -.02
118 571X0  Fire Protection 6350 *,6508 +.02
119 581X0  Parachute Rigger 1320 8270 +.10
120 582X0  Fubric Lusther und Rubber Produots Repuir 6882 .6783 -.01
121 601X4  Puckuging 6441 .6585 +.01
122 602X0  Pussenger and Household Goods 65195 .6609 +.04
123 602X1  Freight Traffic 6216 6365 +.01
124 603X0  Vehiole Operator/Dispatcher .5980 5934 ~.00
125 605X0  Air Passenger 6518 6231 -.03
126 605X1  AirCargo 6142 6348 +.02
127 60750, Aireruft Loadmaster TéA4 8166~ +,07
128 611X0  Supply Servicen 8882 6166 +.08

129 612X0  Meatoutter 6429 6618 +.02
1 621X0 Baker A786 5501 +,07
131 622X0  Fuod Sepvice 4924 5188 +.02
132 622X1  DietTherapy 6631 5944 -.07
133 631X0 Fuel 6611 7085 +.04
134 645X0 * Inventory Munagement T.6889 6471 +.01

135 647X0 ‘Muleriol'?ﬁellitiul 6203 5928 ~.08
136 648X0  Supply Systems 8980 9n3r - +.04
137 651X0 Procursmint 6979 8301 +.13
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Table A-2. (Concluded)

. Tenure
Observed  Predicted Difference
Nr. AFSC Qceupational Specialty (A) (1)) (B)=(A)
138 671X1  General Accounting 7049 1.0000* +.30
139 672X0 Budget 9412 .8599 -.08
140 672X2 Disbursement Avcounting 7678 4819 -,29
141 691X0 Management Analysis 8341 8662 +.03
142 701X0  Chaplain Services 7521 6976 -.05
143 702X0  Administration 5906 .6160 +.03
144 705X0 Legal Servioes 8062 L7799 -.03
1456 711X0  Duplicating 179 7463 +.03
146 713X0  Printing-Binding 8065 7770 -.03
147 713X1  Photolithography €348 6363 +.00
148 732X0  Personnel 5928 .6545 +.06
149 732X1  Personal Affairs 6485 7433 +.09
150 734X0  Sovial Actions .8842 .8800 ~.00
151 741X0  Physical Conditioning 7488 7418 -,01
152 741X1  Recreation 5940 6247 +,0
153 751X0 Education 6795 6608 ~,02
154 751X2  Training 9449 .9352 -.01
155 753X0  Small Arms 6649 6089 -.06
156 791X0  Information 6935 1312 +.04
157 791X1 Rudio und TV Broadcuasting .9028 9078 +.01
158 811X0  Seocurity 5364 .5859 +.05
159 812X0 Luw Enforcemunt 6505 6415 -0l
160 871X0  Inmrumentalist 6967 . 6068  —.09
161 901X0 Acromedical 6742 8771 -.10
162 902X0 Medical Servioe 6169 5822 -.08
163 902X2 Oporating Roum 6339 6612 +.08
164 903X0 Radiology 7625 16 +.03
165 904X0 Medical Luboratory 7158 6829 .08
166 905X0 Phurmacy 6478 5972 -.08
167 906X0 Mudical Administration 6062 .5988 -.01
168 907X0 Preventive Medicine 6890 7380 +.05
169 908X0  Veterinary 7240 7378 +.01
170 911X0  Physiological Training .B4S4 1892 -~.06
171 912X4  Allergy/lmmunology 9172 7983 ~-.12
172 912X5 Optometry 7402 7092 -.03
173 913X0  Physicul Therapy V7540 5204 -~.23
174 914X0 Puychiutrio Clinio 7227 123 -.01
175 914X1  Payohiutric Ward 6453 4759 =17
176 915X0  Medical Material .6B42 .5958 -0
177 921X0  Survival 8194 8059 -.01
178 922X0  Airerew Life Support 6472 6378 -.01
179 923X0  Pararencue Recovory 8492 <9435 +.09
180 981X0 Denwal 6692 6693 +.00
181 981X1  Proventive Dantintry 9289 100000 +,07
182 982X0 Dental Laboratory 7398 6642 -.08
183 991X5 Coumbat Ssourity Polico 7844 0000 ~-.78
184 991X7  Data Furmatting Fquipment Oporator .7581 .3361 ~,22
185 991X8  Military Training Instructor 7799 8091 +.,038
186 XXXXX All other AFSCn . 6569 ¢ 5972 -.04
* of sootes falls owtside of limits of 0 and 1, Valuss have beon resst within 10 limits, Data based
mm.om.m prodicted scores, posalble 2




